Expression of agrin in the developing and adult rat brain.
Agrin, a synaptic basal lamina protein, is essential for the formation of the vertebrate neuromuscular junction. Agrin's role in synaptogenesis in the central nervous system has, however, not been elucidated. Therefore, we performed immunohistochemical analysis of agrin localization in adult rat brain using agrin-specific polyclonal antibodies. Our results show that agrin immunoreactivity is detected in neuronal cells throughout the brain, and that agrin is expressed in many morphologically and neurochemically distinct neuronal populations. Within neurons, agrin-immunoreactive material is present in dendrites. To determine agrin isoform expression in the central nervous system, we analysed the pattern of expression of several isoforms during development of the rat brain. Our results indicate that alternative splicing of agrin is specifically regulated in the nervous system; isoforms of the Y=4 (i.e. Ag x,4,0, Ag x,4,8 and Ag x,4,19), Z=8 and Z=19 type are expressed exclusively in the nervous system. Agrin expression precedes synaptogenesis and is developmentally regulated in neural tissues. To evaluate stimuli that may be involved in the regulation of agrin expression, we monitored the patterns of isoform expression following a depolarizing stimulus. Our results show that agrin expression in the adult hippocampus is regulated in an activity-dependent manner, with kinetics of induction resembling a delayed early response gene.